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(54) THIN FILM TRANSISTOR SUBSTRATE FOR LIQUID CRYSTAL DISPLAY DEVICE AND ITS 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method by which 
the number of masks for the production of a thin film transistor 
substrate for a liquid crystal display device can be reduced by 
forming data lines and a contact layer pattern and a semiconductor 
pattern under the lines in a photographic process using one mask. 
SOLUTION: An ITO layer of 400 to 500 &angst; thickness is 
formed by vapor deposition and etched by using a mask in a 
photographic etching process to form pixel electrodes 82, auxiliary 
gate pads 84 and auxiliary data pads 86. By forming data lines 62, 
64, 68 and contact layer patterns 55, 58 and semiconductor 
patterns 42, 48 under the data lines in a photographic etching 
process using one mask and then by forming a protective film as 
red, green and blue color filters 75, 76, 79, the substrate for a 
liquid crystal display device having thin film transistors and color 
filters can be produced in the photographic etching process. 
Thereby, the number of masks used for the production of the thin 
film transistor substrate for a liquid crystal display device can be 
reduced. 
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oi^HMoW^. Cr. AUfcttAl^. Ta 

T-^IEII{4»[6jtfM$^TV^T-^^6 2 , r 



-?*6 20-^te3IISSiiT>WW»feomWI^ 
EPJuSrgtt&r-^-y F6 4. * LXf-^6 2(0 

r-*KS*#*, *fcT-*K«6 2, 6 4. 6 5k 

#H£*ro it y- h mi 2 6 2 fciifWR yjvvx* 
coi-^y^um (c) fcWL-cy-x««6 5or**oi 
fcfiiaw mmhyy'jx^nvu-ymMeskun 

m©2 8±fcffilLT^6fiB«WII»W*/V-> 
6 8i>-£tf. «JffltS2 8*»JjtL=SfV^ s fctm 

[0 034] T-*ffi*6 2. 64. 65. 66. 68 
fcy-Mffi»2 2, 2 4. 2 6. 2 8kR»te*-*-C 

[0 0 3 5] mtMW->5 5. 5 6. 5 8(i*OT 
m&mffrW-y4 2.48k *<0±«<0r-*ffi« 
62. 64. 65. 66. 6 8e3»ftHiaS*ffi<-f *ft 
WMfefcU r-*E«6 2, 64. 6 5. 66. 68 

[ 0 0 3 6 ] OS* "J . f-WWlA?-y5 5 
{4r-^iHi56 2, 64, 6 5kfBj-^®T'S)0. VU 

- ywm +ibw v -y 5 6 « h y- y«s 6 6 k n 

-JBIBTife «? . «^#«^ffl+»^-y 5 SJiffiS 

[0037]-^. 3NW(c/^->'4 2, 4 8fcty-b 
»i»BP^-y3 2, 3 8k|B|-^^tTfcO, 
W->-4 2, 4 8(4«IKb7yyx^c?)f-^y^ 
(C) ^^h-r^L«ir-^lHfl6 2. 64. 65. 6 
6. 6 8&tf*D54»^-y5 5, 5 6. 5 7fcR-« 

[0038] mmzte, mwtm&m'w-y 
4 8k^#msffl»«#y^-y e awmmnm 
mmms^~y5 8i±m-mmx'hii>K mmhyy 

[0 03 9] D, mtb9^^^f-+y*;MB 
(C)tf-^tt»6 2, 64, 6 5, y-Xl 
S6 5 fc h'y-ym«i6 6jWHi8#iTV^Tf-^«« 
TO«5 5 k F^-y«SWg»^-y 5 6 
stroma*, »iRh9y^^ffl4M»^^-y4 2 

[0040] r-?IM»62, 64, 65, 66, 68 
k T~9WM.XMh^W!R 1 0 fc dr~ YWM. 2 2,2 
4, 2 6, 2 8±t(±#, m, n<W]y—~7 -i )V5>~1 
5,7 7. 7 9m&ZtlX&r) . *. Mb, »<0*5- 
7^-7 5, 77, 7 9(4Ky-y«ffi6 6, 
hVN°'y H 2 4 , T-?A>y H 6 4 S.t/'ffiS#*Hffl«m 



(9) ^2 0 0 1-50 38 (P2 00 1-5 0 P 5 



tiW->68£1fflt&#m,7 1. 7 2, 7 3, 7 
[004 1 ]*, *g, *<9;{?7-7^?-7 5, 7 

tlX\^Z>„ jf«W§8 2iiITO (indium t i 

n oxide) %w&w%mmm'XTftt>ti, mm. 
?L7 1 mtxYu- >w&6 6tmmm ■ mmm 

[ 0 0 4 2 ] £ tz , H*m«8 2 (iffif54?L7 4 £M tX 

&wsw,mmmw^?-> est mmtixmmfc 

Y 2 4Mf-^^7 Y 6 4±.\,Z\mmil 2 , 7 3 £ 
jl tT#* itL^ £ jfiSStlS W^ 1 - b^°>y F 8 4$. 
t/'»r-^^°-y H 8 6#'ffM2itT;B 9 , .IftfeiiA 
>y K 2 4 , 6 4 k ^ESUSSfc OffifttSrffli^ 

y vz&mtmwiz%KttfrX'mxi$%< , ^ti 

[0043] &t, xmrmmt x tmm^m. 
mm.(ommm.\ i z^xmAmm2 9 kmsmi n 
wm3**%kLxmi£mttt. t-f, m4jbmm 
6 izw&tt j a t, #«5r k mmmzw * 9 y 

y^&fcVXfr&Tl, OOOAJ 1 ;^, OOOA^Jf;* 
(3Ktt U vx? mm tfc* 1 -y f-y ^is-c 
(eC*fcfcHKx v -f y^t, £Kl 0±fc**-Ml2 
2, **-KTWF24, * t -h«ffi2 6&tf«fitt«2 

8 i-frtry- Ywmmmh . 

[0044] &t, B7fttf 8fcHjR-*-4 J: 3 t, 
h«5»J«3 0 , ¥*ffc«4 0 , tfSMI 5 0 Wt¥%m 
*t6*fflfflLT#*l, 50 0AJM5, 000A, 5 

0 0ABM2. 0 0 OA, 3 0 0 ABS6 0 0 A^]f§ 

t , «v VTA** ifOSWttJB 6 0 £x a -y 
^yy^t'^ST'l, 5 0 0A7S3. 00 0 AO 
W3fc3S*Lfc«, ^±t!8ftHl 1 0^1/xmJbM 
2wmWif§t^-ri>o 

[0 04 5] ^X?£®2^IOT£atT!S 
*ltl 1 OfcftMMtLfct*, O&tfHl 

1 fcH*** - * <t 0 t, JSBttBf^-f 112, 114* 

j&is&i. z\m. wmm^-yi 1 2, 1140+ 

v-xmffi6 5 t Fi/-y«ffi6 6 koBBfcfflKLfcJS 
19HJ-1 14ttr-*ffi*» (A) , r-*E 
&6 2, 64, 65, 66, 6 8jWBj£3*lS»#fctt 
«L'fc*2«»l 12J:0*3*W<44J:3fcU * 

<offlwo«* ( b ) «iMi£-ci&*-f * . 

[0 046] £C0«, ^y*/l^|5 (C) fcH^THS 
aKMSRl 14«0ffSfc-r-^iS»» (A) KSoT^S 



SS#1 14<OJSS*»2a54H 1 2OJS$«01/2OT 

fc-n.it mt i < , witf . 4,ooo mTT& 

000-1 9, OOOASITCftO, HSSiaMH43, 
0 0 0AS^ff§-C^-f 5<D#&V\ 

[0047] c^J; 5 t, imiz£^xm%mcomz & 
&%&i,z^x-ocr)i3m*m?Fi-z. *e>*comiij 

mim 1 2 BMH 1 4 (2* tJt i nt, VX^C 
JWMEiOW^Vv^-x 0|itf, X'J-yb (si i 
t ) W»V-yj|iU;WlB|I^u 

[0048] Hl2«J:^fcaHK10±WI»8 
#lTV^5UR3 0 0±K«3KK2 0 0t^lr*-S. iO 
«3eiR2OO<Ol!ESJ4ai»<OJfSJ:0ffv^* t S 

< z.ti\m\Mk<m-> tzmm i*t< -t* tz#>x& 

[004 9] act, 013cO«tat, AUvh410** 
^$^^VX^ 4 0 0 LT3e*B««-ft . £ 
OB#, XU >x h4 1 0<?)mzim.LtzW-y4 2 0«0 
HeDfi^t^-y4 2 Ocora^raPra, o4 D , XU v V 
4 1 0<7)g*«^O^«J; ^S 0 ^ 

^^I^^OA (Cr) if (0^-r) *^tH*S^-f 
[0050] Clc7) < J:d^VX^SrjltTjSofeM2 0 0t 

3fe*KM-ri, fc3fcfc*ffl3*xfcatefcK2 o o <rsm=fifi- 
mzi ixftMzti. Kcommtfrntttz, a 

(f, HI 3<7)«ai*^<c4MI¥S*iSi*fc»31iS*7t" 

[005 1 ] L^L, 3B£iS»HlS*i*«4Mclfc'<'C 
X U -y b 4 1 O^Jt^tlTV^^Op^*^^ 

cot, i o^T-m^ 200 ft^-mmz n&wm 

01 3THffift#2 1 0{»*§^ 
4aP»T» l 5s 2 2 0{i^l»g|5^T"^l)o 
[0052] <IO®«2 1 0, 220 fcKflWS fc , 
HI 4tiSUfc«fc a t#7##«£tl&V^#2 2 0« 

wiD , xtf'j?%<m&ztifc**MMzimife< 

[0053] «W*J6l4MaCB»>y 70- ( r e f 1 o 
w) £*i.tHlS»Sl 7fc0 

[ 0 0 5 4 ] 0 1 5 ICEKH"* i 0 1, »^t3tii 
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6 fcjj? L/C i -5 < ^SEOfSTftS 

IK)4vHKMcSWiT*v«*»*t* £ fc fc J: otl 
1 7<7)£d fcffiti%®Xmr<?-> 2 5 OUfflikZtl 

[00 5 5] UpU iOi^fcU^n-SLTfcro 

430*VX^4 00tJB^4. "tl-k, HI 9fc* 
Lfc J: a fc3MM«cl«8#Wv^KJ>2 2 oolSfcWS 

im\ Vfy& 2 3 0 <l* . Ztl* U 7 O- 

#'$>£!g»"??-y 2 4 OiWMUFih.*. 

[0 0 5 6] i«J:d=fc*S*3itTfflaifc:J:-3TW3 
#5V ^fcJKr * Ji» - > iffi d> ti h . 

[0057] 1 1 4&tf*<0T» 

^n. o , «*#:ii6 o , *mm 5 0 , 4 
0 my- hmmm 3 0 &&ti x >y ?• y «fft 

6. ?-*B»« (A) fclif-^isafttf* 

fctt^mwMwtt aq»o t v wmm hit. mm 

(B) t{ilute^0-OOM6 0. 5 0. 4 0. 3 0#£ 

[0 0 5 8] 4f\ 02 l.fttf2 2fc*UfcJ:3fcx ffi 
oat* ( B ) £WB&h.?Vi*8CttJf 6 0 ^^*tT 
*«)T»«)+IIW5 0t»W3*4. icojaS-Cttfl^e 

»»M^0ttx y *y^3*iT»Mm**- 
V\ 1 2, 1 14<»ftifxyf->'^SfL*v«frTtf* 

[0059] UpU feSx-yf-y^*^ 

botmz^'vi-yyLxmWk^-yi 12, 11 
4 fix vj-yrzm^mM-tntfmuwT. m 

»^->112, 1 14fc*tX<yf-y^S*l4* 
ttTCfrfc a £ k S . Z tftftefcUiSsfcc v1-> 

mvmm 1 m 1 1 4 jwrasftTTW<ai«*H 6 0 

iWKffiStift £ k a^J: 3 let ft . 
[00 60] 3WfldB60**Mo4feliMoW-^A N A 

^■tiifg^x -y f-y ?*^«x «y *y 0 *><Dl vf 

"CliJ: <BteSft£vtf:*>fc3Wflc*6 0#c rtfca 
SMBCx >y f y^*fft£f Wt£ *>#ftn. 
[006 1] #lfM6 OtfC rfftiaWx-yf-y^ 



<0%£«ix>y^y/Mk LTC e NH0 3 &ffifflt& 
£ k #'"C# , ««ttJf 6 0 #M oWo WT* h ffcftx 
7fy^^X.yfV7lfti: l/HiC F 4 k HC 

1 (DM&nfc^C F 4 1 0 2 <^^»#S«ffl-t6 i k # 

Ttxumms. mm^nL^^ymmm 

ULX^h. 

[0 062] zniotz-flk. 02 l$I/02 2t^ 

( B ) o4D, y-X/Ky-yffl#«#: 

A^-y6 7 k«^StSffl$«#^-y 6 8*:W 

n->x*nmn»ft (b) ^*m«6 0ii£Ti$*£ 
*i, **>T»*>*iaJi 5 0 . 

[0 063] n-}tMtiW->67* 6 8 

ttV-^aVHk-y«ffi6 5 . 6 6jWMIS<t1* (Cjt 
*S*lTV^*^C*li»f."«Uf. f-^Kil6 2, 64, 
6 5, 6 6. 6 8<0JgJBkK-T*4. S££x-y 

^y7'*mmLw%&, m%mw-yi 12, 1 1 4 

fcfci8JJE«0ffSTX.yf-V^S*LS. 

[0064] «|c % H2 3at^H2 4(£B^-S«J:d 

fc, tnmwm ( b ) ^i6ffiSfLJtit»ni 5 0 s 

TW^W*14 0XV*OT»«y- MfiHH3 0 
1** 1 1 4 k*t^x«/^y^^t|i| 

12, 114k 5 0 N ¥*R14 0 (^IH WWik 

*raw4x -y f-v^snfew*if*v^ ) avy- hM>« 
r 3 0 Mii^fcx -y f - y y% ttx naj § tvk y- h mm 

2 2, 24, 2 6, 2 8iiX>yf-y^§^V^ff-C'fi : 
[0065] Zcom. B%MW-y 112, 114k 

^*«4 omy-himm3oizm-Mmmm 
*mm 5 0 my- h 1mm 3 0 <nm t><ot 
[ 0 0 6 6 ] zm, ^mcommmxnmmi orv 

y-M5K2 2. 24, 26, 2 8WRHS*l4J: -3 fe 

y- mmm3 o ^x -yf-yi/L^, y- vimm3 
oo-»*aeKioa^-MB*2 2. 24, 26, 

[0 067] d^iat-tik, 02 3&V02 4^ 

t&tixv-z/ru-ymm'm'W-ye 7*»jtm 
l, *ofl&*)»# ( b ) 5 0 , ^»*;i4 oa 
ify-vmrnm o»*§tLT^^T§i5oas3 0 4 

tli^Ml2 2, 24, 26, 2 8*»*a}-t4. 
[0068]-^, r-^lEII^ ( A ) 60^235* 1 1 

fc, £^)RPrr i mwM^-y4 2. 4 8avy-Mft 

i»^3 2, 3 8*^)SSilS. HMW-^-5 7 k 5 8(i# 

« y-x/ h v- ymmmtiv - y 6 1 <dt3<?) 4»ia 
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[0 0 6 9] *fc» 7yy^(ash i ng) £Wt 

[0 0 70] ttz. 12 5St/2 6(;^U l :J;^:f+ 
7 RXfZVTMco v ~x/ hp- y ffl - y 5 

7£x-y^y^L-ciw£. 

[0071] rcon#, ^vi-y<7'\i.v-x/YV-ym 
mmw^-ye i 1 *mm^?-y 5 7£-a=*f 

y ^y^mirmni-^ z t , v-x/ h v 
-ymmnw^-ybUzntxiiM^v^y^ 
x\ *fom^-y5 7{znLx\m^>^y?x°'<i 
%oZki>x*l„ 

[0072] m<o%&. v-x/vu-ymmmft^ 

9-y 6 7 t 5 7<0X >y ^-y^lRit^ 

±%\^¥tX^^y?*'ft-%o<nt>m 1 1< , -Iftii 

x > y < &v^-. x >v+ym&* 

m-<vmi<r^y*)u®> (o tas^awt^ 
~y4 2cn>m%*mmthm^M,T\&%^tiihT*fo 

[0073] mm. sF 6 ko 2 (Dm^,mmix 

V-xi Y]/-ymm,W^?-y 6 i £x - y i-y?~t 

hZh tffoh . fi#x >y ^y^fclfc*x yfy^US 

tef *ftt«*^-fc{4^x -y j-y y% hi v-x/ f 
u-yffl***^*-y 6 7 o«ffi(ix v * v^sju 

*\ «S*Xyf-y^fLt+lll»^-y5 7fc06ifX 
[0074] imMW-y 5 7Mf»»^-y4 

2 *x vi-y7-tmizmmi-&x.v^y?mkcomt 
Lximmitzc f 4 t hc i <m&&#*c f 4 t o 2 

^fi^Slft t *W 6 i k i*?* , c F 4 1 o 2 £ffiffl-f ft 

t*IH»M^--y4 2 fc WTZ 

h. Zcom. H 2 6 fc^K L£ J: ? ^ - > 4 2 

^:?-ytf)Sl2«#l 1 2i£*>lfob4g*«>W3fcx 
■yf-y^StU,, 

[0 0 7 5] HZX\ IBiLfci^fc, *R10*>±» 
fcy-M!«2 2, 24, 26, 28Sr«-5y-Mft» 
H3 0 tfllA7->5 7x 7 f^" 

B#(=Xy^y^£ft|,ik#-^T^-hIM22, 2 
4, 2 6. 2 8*>-»a*llffi8ft*T(nM£i»$. 
B#i7)X>yf-y^(±^-MBm2 2. 24, 2 6, 2 8# 

x -y f - y ^ $ ^ v &ftx$f%h%irtuf % h» 

2Mftl 1 2#x v f-y^3;hT*tf>T»«0T-*I!* 
6 2, 64, 6 5, 6 6, 6 8}«»fl8*l4ifc36»SrV» 

ztx'hh. 

[0 0 76] d^J^trrSfc, V-X»ffi65kF> 
-y«®6 6 fcjJ^3;hA#^-*B*6 2 , 6 



4, 6 5, 6 6, 6 8fc^TW^»*MI^-y5 

5, 5 6, 5 8*^l£3*l*. 

[0077] JMfc&. f-«S ( A ) fca-j-CV* 
samR2«»i 1 2fclfcfr**. L*»U «2tt»l 
l 2«lfc*J4f-+y*;Mi (C) ^V-x/KP-yffl 
IK*/V-y6 7*|ft*Lfcft. *«T»«HWI^^ 
-y5 7*B§**1-4UfcfT*>*lS"ri!Bttt)*4. 

[0078] m^t/tcfco^, ffi*x.y*y^fc<fc$x 

I) £ fc a . , -SBH«ox -y f-y 

sfirx -y f y r#&*m?toWtrf» U 
[ 0 0 7 9 ] fiuB, i«)«£KI4, x^y^fcfl* 

8M-^ifc«wt«ST* a wjinmmizikKxwm 

[0080] .I«J:otUf-»6 2, 64, 6 
5, 66, 6 8t»*Lfc!l, H27^SH29^t 
fciStcft, ft, «^«ft*-Mf«3Hi*JI*(c»|iL 
T7X?*jfOTLfc|S3, »4, ^5c0^*x>y^-y^ 
lMXt^--y^LXfF, H<?>*>7-7 4)V?- 

75, 77, 79 mmzmm-i . ;^b#, « . 

f«*5-7-f;W-7 5, 77, 79^Ky-y*ffi 

6 6,^- hVN".y H 2 4 , T-?^-y K 6 4 

WlffiWtfMV-y 6 86*«KB-f 41WWL7 l , 

72, 73, 7 4fc#fc*WW-ft. <I<I"C, # 
^7-7^^-7 5, 7 7. 7 9ttr-^6 2S: 

[oo8i] *m<omMmxm, nmy~y 

DV?-7 5, 7 7, 7 9*5V^fcMIL,=arV^J:3fcH 
~7-(W-7 5, 7 7, 7 9*5V^fcmM-*J:dt: 

[0082] zm. y-vm2 2tr~?m4 2ktf 

5, 7 7, 7 9**a»LTBaS**«L<«t"t4ifc*« 
^>l>o *O^CIi*7-7^^-7 5, 7 7, 7 9 

s j: o z>~?x7mm Lxnmm^tz t 

[0083] ItC, H 1 J5SH3 tH5^4 X o ^, 
4 0 0A;P;M5 0 0 AcOJ¥$« I TOSSr^*L"7Xi7 
L , m 6 ^Sx -y f-y^xstx -y ^ y^ LXM 

mmm8 2 , h A-. y k 8 4swif-^^-y 

K8 6£#dtt"&. 

[0084] icDJ: -3 fc, ^StM"CJ4T-^iS»6 
2, 64. 6 5. 66. 68b^TB<mmM^~ 
y5 5, 5 6, 5 8&W^t^-y4 2 , 48^7 
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^7-7^^-7 5. 7 7. 7 9^ffi^MT"ffM-r 

[00853 i ^>5r?S B B B |^gaffl«^S3t^ 
S,f«*?-7^W-7 5, 7 7. 7 9£ 

•« £ k ifiX'% ZcoXo *«JS*ffi-C(±fiOIKfc K 
y-yffiI6 6. y-Kn-yl*24, r-^^-.yH 64 

aww**raflwwtt> v-* 6 s *&«xiii-t&m 

WL7 1, 7 2. 7 3. 74fc^Lfc»*WM:<>>ar 

^> ? - "lST1§»^-y 112. 114 ? k 
LT#«i*Jl 6 0k %<?fTmm* x v ^4 B#. 

7 s - h'«fiN»R3 o -k^+yy-ttmip^ . mm, 
71. 72. 73. 7 4mmmm°mmt?- 

[0086] t-f. H3 0B^EI3 2^##ktT. * 
[ 0 0 8 7 ] 03 0{±*«Wc^l«Wt ± SffiA^S^ 

to^h h 5 y ?mmmx% o , H3 1 

03 2ii#*03 0fc*Lfc««h5y^^*IKtXX 
xi-xxxr «&tfxxxn-mir «(c»r>TflJirUT*t 
fcBBiWC** . talk X,if<9flBitiSS 1 ggjfeHk H-T 

[0 0 88] t*»U «HHKlO±fc»*8*iTV^ 
y-M5K2 2> 2 4. 2 6k«#mffi2 8te!®fttt2» 
WBftt&^fcoTHS. 7*-M»S2 2. 24. 26. 
ffifS«E2 8»tf*lKl 0±WiM-fb7--f * ( S i N 

[0 0 89] mMm^?->5 5, 56. 5 8±fc»* 
3flTV^T-^i»6 2. 64. 6 5. 6 6kffiS¥ 
W»B»«*/^-y 6 8 «,«36ffiWft»5:k**>fe=5r 

[0090] 't-^S»6 2, 64. 65. 6 

6 k «)SW»HW*^-y 6 8 k tt*- MHH 2 
2. 2 4. 2 6Rl^fiB*1IS2 8tt«*ffiiWMrT^ 

f&itztf. nimsmnz5fc.TA,$-*?& (Ana 

«iT;1^5-7A^ (A 1 a 1 1 oy ) . * U7r> 

(Mo) sfciityyfv-^y^xfy (mow) £ 

(Cr) . ?^/HTa) %t"<7)&m&t: 
[009 1 ] r-*IS»6 2, 64. 6 5. 6 6&V& 



$mwmmmtfv^->6 s k zti^x-m^^y- 

5-7 4/1^-7 5. 7 7. 7 9*«§tLTfc 1 9. 
IS. #tf)#5-7 4/1^-7 5. 77. 7 9li«L 
fcS3ett*«^JK*^=Srl.«»M9 OTWsHTVi 
5. 

[0092 J #tf>#5-7-f/k?-7 5. 7 

7. 7 9k«M^9 0kt(iKV-ymffi6 6. r-* 
^-y H 6 42K*fi^*8Jfl#**/'«*-y 6 8 
WM.9 1. 93. 9 4£*LT&9. ^-htt* 
M3 0 k*^- NA'.y H 2 4 *IRirt-4*jM8FL9 2 

[0093] fti»K9 0±£fi*IJIh 7yy'X^*^lj 

Wi8 2]Wtt«StLTVi*. H^«ffi8 2(4ITO ( i 
ndium tin oxide) fc^jfflHSSMHMT 
Tft^tU «HfL9 1 £MtT h'y-y«ffi6 6 til 

m ■ wmizm$sZtixmmm<7>imz%tf&. mm 
mms 2(4. ttzmm-hY- t-*&2 2m : f~me 

[0 0 94] 4fc, W3R«ffi8 2liJBI»L9 4*jitT 
«jWPt^V->6 8 k t>aSS**VC#*ft 
;<*--y6 8fciMMI-t£fis*tS. -77. T'-hA'-y 
H 2 40f-^A 7 Y 6 4±fcHaMBL9 2 . 9 3 £ 

5i tx*« k h * k s ar 

-y>*2 4. 6 4k^0S&K«k^«tt^li^UTA" 

[ 0 0 9 5 ] "TO. *JV^ff2HH9llcJ: SffiHi 
«flMHHK<0WW»teov^TH3 3 JS04 3 fcfitB 
03 0JKH3 2&##k UTPfflWJ-ri>. 

[009 6] ft. 03 3BS03 5tBRrt4J:a 

MiMSttaWSMI* 2 , OOOABSIO, 000A 
<0J»ST»* LT 7X ^ frffffl 1 WSTItK 

ai^mwf»t*nitL, a«i o±^-mms2 6£ 
^■tty- y&2 2 . 7-- f 2 4at^fia$«fi2 

[0097] zzt, 7-hw&&m&t&$f. mytm 

(ilS3l»A7-y£x 7 f y/7^?t LTfWt^x 

vi-yrxmi'mLximxnmx'i, y- hien2 

2. 24. 2 6Rtf&ftnm2 8£Bm'hZttf?% 

xmmxmmmkxzz. 

[0098] mmmmim-mk ixtemmm 

(As paste) tzm&Ui?A h *fi^Lfc«^ 
Z<7)Wf&t,Zl±X? y-yfflB (screen 

printing) tatTjftetHwswrr**** 
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mm K>mm. 1 o izmz z t § . 

[0099] fl&OMfc LTIiAWSaMb^StffilMfa 
(metal organic chemical va 
per deposition) ZMtX?mZtltz1i 
ItiWfcS. fll^fttS^JK (cupper orga 
n ic metal) <7)i%&Mmm=? fc^fllirWS 

[0100] mz, 03 6&r/3 8l,zm^-tZ>i:o fc, 

y- hnskbo o , ^»*Ji4 o , 5 o mewk 
wfmm*mmLx&« 1 , sooaj^s, ooo 

A, 500AJS2, 000A, 300A7bM600A 

^js$ xmmm-$& .t a . u: i 3 * isms* 

AcDJS3TSjfcf.g>. 

[0101] v^^SrfiJfflL^H2^Elg^a 

imw-yei. 68£mm-z>* zm. f~^m 

•*y*A& (C) . V-xmffi6 5fcH>-y 

«S6 6i:OHtfflaiL3t»iaMH4, f-«S 

(A) , ■Ot*). f-«6 2, 64. 6 5, 6 6, 

6 8iz%mm2m£om%m<%i£oizi. z 
mutt ( b ) itT-?mm*£xmix® 1 

MW&»^-y 1 12, 1 1 A<n J: o lZT-?m& 

[ 0 1 0 2 ] Iff) X o ffiffc: J: r>TS9Ktt*WWr 
*^^I.T-^Sa»^-y6 7, 6 8tOJ¥§£g|5# 

WtM&S i -5 t-ti^Tfff l HMO t o fcJBfc* 
&<rfc#«T#s. 

[0 1 03] act:. 03 9S.VH4O^j:ot, 

iB&suB^-y 6 7 . 6 9 &vz <?>TW><7)mx'h & *m 
&. zm* T-fwmm (a> kar-rmmw 
■k *h*y*jv® (o ^i^mmAotimm^x 

^iftim^-f. ®cr>m ( B ) l/ZltWimKOM 5 
0, 4 0^Tl^*StlTy-b»»li3 0A>ffiai§tt 
&^#TS>£. 

[0104] tr. mm^B<7)mta^titz^mm5o 

M/Z<?)TMcD¥mfam4 0 £f^x^y^F&Tm 

£Lx?-mmm3 o ffflu»v->4 2 
f^-ri-o ion*. ^A-y^gp (o or-^ieis 

fflA°^-y 6 7 i>^vj~y?ZtlX, ?&f«-oTV^^ 

[ 0 1 0 5 ] ft>« ( C ) O-r-^ffitSW 
M^-y6 7fe^x>y^y^aT^t^*L. * 

coTii Wain 5 0 hmzx. >yj-y?'LXT-m e 

2. f-M7K64, V-x9M6 5t FU-ymU 



6 6aVf OTSBcDffitn;S»^-y 5 5 . 5 6 J: ft 

?-y5 8*§M-f&. ^b#, r-^i»6 2» 6 

4 , 6 5. 66 kffiOteiiil^^-V 6 8 fc 4± 

[0106] £Oj;3fcl/CT-*K*6 2, 64. 6 

5, 66. 6 8. tSSiSMJf^^-ySS, 56. 58 
Sl>"»A7-y4 2.48 fcSSSUfcflL H4 1 Ji 

-f y^LT#. Mb, f<7)*5-7^^-7 5. 7 7. 

[0 1 07] ifcCC. »Rl0«±*fc*?-7^^- 

7 5, 7 7. 7 9*»3*fllR9 0£#J«U 
fMU^«IgTftS!li9 0£*. Mb. 
4/W-7 5. 7 7, 7 9£@ft&t£K«LTFP-y 
VS6 6 , V- h^y F 2 4±ato* t - HS*i!l3 0 , 
T-^J^v F 6 4Atfftff«8JffSW#^*-:'6 8 
*#*Ilffit-*«aBL9 1. 9 2, 9 3, 9 4 
JiW"*. *fc, ffiaJ»9 0T«fe ; 5rV^-h*6SM3 0 

-y ^ y ^ LTffllBL 9 2 * il tX Y~ h ^ n° -y K 2 4 

*itffli-ft. z<m, umm9 0te7*hu : Jxh<7)£ 
mvm&tin&m lw z<r> j; o fc-ti t . 

77. 79fc ftfcrKJtaiWHflWftttW 

mti^iaw&fnmsL9 1 . 92. 93. 9 4 * 

[0 1 08] *5-7^;W^-7 5. 77. 79S-WJ 
tSn^*C«IBL9 1 . 9 2. 9 3. 9 4£ffM-t£r 

t Wr&wmmm 9 0 * mm Ltc < x t v h > 

*«. *^wHfSWo J: 0 iciSHK9 0 ZBm-&i3& 

temmmsotti?-? 4)v?-7 5, 77. 79^ 

T t¥*lS/i^T«i4?L9 1 . 9 2. 93. 9 4 
»tJR«W6£fc* r rS*. H4 1 THUMP* 1 OOii 
fib, #^9-7^^-7 5, 77, 7 9c0^# 
HSrSL7tt«T*oT, 1tcr>*!7~7 JJl? 

-7 5, 7 7, 7 9l4HMKr*J:5fcJEfJjtt4£i:fc 

[0109] Mt. H3 2(cBK?t* 
fc, 40 0A7!;^50 0AJI§<0ITOji^^#L-7X 
^^ffifflt, ^Sx-y^y^xgTx>y^-y^LTB* 
«®8 2 , »^-h^°-y K84M»f-^^'7 F 

[ono]-^, tmfrmmhyyisxfcv^y 

*Mtno izmi~mm±tdmmmwm 
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>i9- mm ix muztiz xm% < x mm- 1 z. 1 # 

mmmm h ? y : J*mmmmmx°b o . 04 5 

v-xlv «avxLvi-xLvr *tcjBo-c«»fLrsLfci8f 
mmvfoi* 

[ 0 1 1 2 3 04 4BM04 6cDi a (c^ffiftaffiBli 

m 2 ^mmmrn. t h-t* i . w»u #, & wo 

*7-7^W-75, 77. 7 9i:fl-»C!Wlb5 
y^^wf-+y*;MB (O coMzitmMMco* 

X^Of-YV*^« (C) fcAW^S^JMRifcttS* 
*C0"BTI13KM^ if £ (RUM" 4 fcfctffliattlf Jf 7 8 Vim 

Zttxuh* 

[0113] iz.x\ mmnism. mm? 
-?w?-7 5. 77. 1 9tm^&fih\m\zi.-o 

Xm, & H<?)D7-7 4)V9-15, 7 7, 19±M 

M» (C) fcAWi-S«^afcJ^afi«T!rS3te»=5r 
if* J: 9^fcWD^ftfcAfc7J^**l4«at^ 
* 5 - 7 4 M-tmstt i a fc3fttHr® 7 8 i±*& 

ti&mmmi . 3 exroi 7 8 y* 
m (c) »±»fc»jjw-ft£tfcj:->T^y**a 
(c) fcAi«-4«mRifci^a^nra3e»*if* 

®JR Lfc 0 5BBfCS Tf-v y*A# ( c ) 
8t«tMfeWfre*. £ft£ffltTfi^S<oi^#tt 

[ 0 l 1 4 ] ; co i -3 4*HW<off 3ll«Mt J: SftA 

[0 115] UpL. #, W«#7-7^/k?-7 
5, 7 7, 7 9*Jt»l=JEWLan6»fe, «Kh9>^ 

-frb%%ffimmi8*&mm'&. ax\ #. 

It. t«*5-7-f^-7 5 % 7 7. 79£#*J« 
■« WW= i-st 7 8 teHffico i o fctj y - 7 

4)u?-i5, 77, 1 9<»mmm-hzkifix 

[o 1 1 6] anh^y^x^co^^y^nssc 

jR-tsfctofc^ v*** ( c ) izxm-zmmm 
mm 7-7 Afr9-*msth i a t-ri»o*w* l 

v\ 

[ 0 1 1 7 ] JWc. ff 2901012: RflUc. Sttl 0W± 
#<9#7-7<r/l^-7 5, 7 7. 7 9^ 
t^BW78*«3««R90*7* 



aM9 0t#. & Wtf)#7-7 4/k?-7 5. 7 7. 
7 9 £ y- MfiHK 3 0 fc ft^N^--y^ LT K U- 
>-m«6 6 . y- h'l v Y 2 4 . f-^^"7 F 6 4&V 

9 1. 9 2. 9 3. 9 4*JBj£tS. 
[0 118] £<9BJK ftafflt9 0 !ififl:»M 
SrfiJfflLT. Jaiir^ASfi^JRicJ:£Hil»tUIM-« 

±att*ii:icj:or, wmzitwm=?-(nwm 

&&§&fctt<Mffi*l,\\ 04 4TlMf-f 1 00 
(±*. 81. t»*7-7-(;^-7 5, 7 7. 7 9(7)Ji 
JMft£jSU *. 3§. f^7-7-f;^-7 5, 7 
7.79 X 0 lizmmtl - 1 i T# 4 . 

[0119] *^BJco|^feMT. *. H. #0^5-7 
^;^-7 5. 7 7. 7 9"tJWt«-«lirfcilRh?>'^ 
x^co^-^ y*^«c «qm»#triS3H£Hlff(c J: ~>X 

fimhztm±~titzmzmt*4mfrhti;h^ 
>v7T-mmm*mmi,zmm-hz.ttfx>*h« z.<n 

[ 0 1 2 0 ] i«i a t#i«T'iiT-*ffiiy&^« 
mMxmxBis.Lxvz?cDmmt>?z. 
xmm-h otx vi-yyjMifi'mx-t xwmxm* 

[0121]*^.*. #0^5-7 ^ ;^-*^r 

gao^*tt5- iftLL-r a i t * . 
[0®w^#»j] 

[01] *i8ffl^» 1 mmzi mm^immm 
im2}mn,z^itmmvyy ; jx9mRm-iv 

mz®-o X VM l Lfc WrfflHT * * . 

[04 ] *m<mimm£* mrnvvy-j^m 

WMX'fot. 

[05] H4TV-V «fc»oT«BfLT*LfcBfffl 
0"CS)S. 

[06] 04TVI-VI' «fc»o-C«BfLT*LfcBflif 
0TfcS. 

[07] 04TV-V ^^oT«LT^UcBfW 
0T&-9T. H5^JCOSPrC«)KillBrft6. 

[08] 04Tvi-vr mzm-oxtMbxmUzwm 
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0t*-ot. m$<v&<r>m$x<mmwx'b%. 
[09] mwm&na&fmwMmhvvvx* 

[Hi o] H9T-X-X' mz^xmix^tm 
mmxfoz. 

[01 1] 09TXI-XI' »c»->Tfl)BfLT*LfcK 
K0T&&. 

[01 2] JP3*«»5rS«i3eR*»Jftt*W**LfcBf 
ffi0T&l>. 

[013] ff3##**&S^£#J^Sffl£*Lfc»r 
fflBTC**. 

[014] flES**»ar6«3tlR*«JS1-4ffl(**tfcBf 
ffl0T&3. 

[HI 5] «S#Jlft6JaBiai*3ttjW-««twLteK 

[01 6i m^wxtmtmmmhm^Lm 

[01 7] *S#JWr*jS5l6«ftJRBlW-tffft*LfcBf 

mmxhi. 

[0i8] «s#iKr£aeei(»jm»-&0i»#tfcffi 

H0T£>l>. 

[019] *3#J)££S^ftgOT*0f**L*:K 
BBC**. 

[02 o] jps^*fcs«aei«^ii!W-&0is-*LJtBf 
ffi0T&s. 

[02 1 ] 09TX-X' «t»-9TflBfUT*UfcBf 
ffi0fc LTH1 0«BWtl8W«cLfc*»oT*Lfc 
0HT#>&. 

[02 2] 09TXI-XI' IttSt«LTSL^I 
fflHt LT01 10BW*I8WWctfc36»-3T*Lfe 
0BT&3. 

[023] 09T-X-X' ntzto^xmixvLum 
mmi txmi ocDtmzxmmizLtztfixwLtc 
mmxhz, 

[024] 09T-xi-xr mzft-oxmnix^Lm 
mmt ixmi i wm^xeimcL^oT^uc 

0HT&l>, 

[02 5] 09TX-X' mz&^xmLX^UzW 

mmt Lxmiommxmmizi?ztf^x*itz 
wmxfo&. 

[02 6] 09t-xi-xi' mw^xmix^itzM 
mmt txmi i wgmsxwpfcUfc^T^Lfc 

[ 0 2 7 ] 0 2 5 Rt/m 2 6 CD&«ai@T*0*f]i 

[02 8] 02 7TXXVIII-XXVIII' JRtCJBofflJBfL 
T^Lft»rffl0T£>S. 

[02 9] 02 7TXXIX-XXIX' Jftfci&oTflJK UTS 
[03 0 ] *^^2^fl&J:&»J||H3MSV 



[03 1 ] H3 0lc*LfclMh?V5>x*S«fcXXXI 
-XXXI' «tei&-3T<lWUT*UfcBfifiHT*6. 

[03 2] H3 0fc*Lfc«ilh5y^^MK*mi 
i-xxxir Hfc»-3Tfl»fLT*LfcBflilBrr*6. 

[03 3 ] *mnmM£**>x9ak?&mi m? 
vmwi h 7 yiSAtmwwmmxhi . 

[034] 03 3TXXXIV-XXXIV *fc«HTflJ»rl/C 
[03 5] 03 3TXXXV-XXXV' SttStWLtS 

utKiiBira*. 

[03 6] H3 3W?fc«g»lT«fIIRb5^^^*K 
[03 7] 03 6 TXXXVI I -XXXVI I ' H(c8HTflJBrL 

x^uzmmmxhi. 

[038] 03 6TXXXVIII-XXXVIII' mz®->XWR 

LxfFLtzwmmxfoh. 

[03 9] 03 6 T'XXXVI I -XXXVI I ' Kfcj&oTflWrL 
TS LfcBrfflST* -?T. 03 7 MfM 3 8 <n&0ffl& 

[04 0] 03 6 T'XXXVI I I-XXXVI 1 1 ' gtfiotfll 
LT*UcfBfffl0T"*-5T, 03 7Xtf03 8tf><JW>a 

[04 1 ] 03 9&V04 0<7)<X<7>&PgT<7)!£!gh7y 

[042] 04 lTXLII-XLII' ttfc^&oTflMKLT^ 

Ltzmmmxfo&. 

[043] 04 1TXLIII-XLIII' SHCftHTflHrLT 
SLft»r®0T&6. 

[04 4 ] *$BBJ|<OSS35gfcfflfc J:£flA&i3@»8?f 

[04 5 ] 04 4 fc* L^fSM h 7 > y'X * Mt£XLV- 
XLV KfcJ&-9T«JBfLT*LfcBfiB0T*4. 
[04 6] H4 4fc*Lfc«llh9y^^aHKtXLVI 

-xLvr mzm^xmLx^itdmmx'hh. 

10 gEfiE 

22 y-vm 

2 4 

2 6 fWRh^^X^^-MW 

2 8 mmm 

3 0 y-MMWR 

32. 3 8 y-hitmw^-y 

4 0 

4 2. 4 8 

50 

55, 5 6, 5 8 wsmmw-y 

5 7 v-x/YV-ym*WMK9-y 
62, 64. 6 5. 66. 68 T-9WM. 

6 6 Yv-ynm. 
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6 7 y-x/Fi/-«fr^-: 

71, 72, 73. 74 «MJL 

7 5. 7 7. 7 9 #5-7 4/1^- 

7 8 3M« 

8 2 H««ffi 

8 4 WWy-W^H 

8 6 »r-^>yF 

9 0 man 

9 1, 9 2, 9 3, 9 4 fflggi 

112, 114 mmtw-y 



2 00 JgftH 

210, 220 mum 

250 mtm**-> 

300 II 

4 00 3fcVX? 

4 10 XV vh 
4 20 

4 30 rtf—V 
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